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 HOOXODU SURFHVVHV DQG VLJQDOLQJ  3RVWWUDQVODWLRQDO PRGLILFDWLRQ  SURWHLQ WXUQR HU  F DSHURQHV 




                        
&04   &  0LWRFKRQGULDO FKDSHURQLQ KVS    SUHFXUVRU                           
&06   &  &KDSHURQLQ FRQWDLQLQJ 7&3   VXEXQLW    GHOWD                            
&06   &  6LPLODU WR EDFWHULRIHUULWLQ FRPLJUDWRU  SURWHLQ                         
&07   &  8QNQRZQ ULQJ ILQJHU SURWHLQ                           
&07   &  + SRWKHWLFDO SURWHLQ  FRQVHUYHG                          
                HOOXODU SURFHVVHV DQG VLJQDOLQJ  6LJQDO WUDQVGXFWLRQ PHF DQLVPV 
&0(   &  6LPLODU WR FDOPRGXOLQ                         
               ,QIRUPDWLRQ VWRUDJH DQG SURFHVVLQJ    URPDWLQ VWUXFWXUH DQG G QDPLFV 
&0-   &  +LVWRQH GHDFHW ODVH                          
               ,QIRUPDWLRQ VWRUDJH DQG SURFHVVLQJ  51  SURFHVVLQJ DQG PRGLILFDWLRQ 
&02   &  6LPLODU WR  73 GHSHQGHQW 51  KHOLFDVH                           




                            
               
,QIRUPDWLRQ VWRUDJH DQG SURFHVVLQJ  7UDQVODWLRQ  ULERVRPDO VWUXFWXUH DQG ELRJHQHVLV 
&0&   &    6 ULERVRPDO SURWHLQ /                           
&04   &  (XNDU RWLF WUDQVODWLRQ LQLWLDWLRQ IDFWRU H,)                            
&06   &    6 ULERVRPDO SURWHLQ /                           
&07   &  9DOLQH  W51  OLJDVH                            
               0HWDEROLVP   PLQR DFLG WUDQVSRUW DQG PHWDEROLVP 
&0)   &  *OXWDPDWH GHFDUER[ ODVH                         
&0.   &   73 SKRVSKRULERV O WUDQVIHUDVH                           
&02   &    LVRSURS OPDODWH GHK GUDWDVH VPDOO VXEXQLW                         
               0HWDEROLVP  (QHUJ  SURGXFWLRQ DQG FRQ HUVLRQ 
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&06   &  9 W SH  73DVH 9  VXEXQLW                             
 0HWDEROLVP  ,QRUJDQLF LRQ WUDQVSRUW DQG PHWDEROLVP 
&07   &  3UREDEOH SKRVSKDWH WUDQVSRUWHU 3KW                          
               3RRUO  F DUDFWHUL HG  )XQFWLRQ XQNQR Q 
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        RGRQ  1R  
 RGRQV
        RGRQ  1R  
 RGRQV 
 
 OD  *&*                *O   **&               3UR  &&*              
 OD  *&                 *O   **8               3UR  &&               
 OD  *&8                *O   **                3UR  &&&              
 OD  *&&                *O   ***               3UR  &&8              
                   
 UJ  &*&                +LV  & &               6HU  8&*              
 UJ  &*                 +LV  & 8               6HU   *&              
 UJ  &*8                      6HU  8&&              
 UJ  &**                ,OH   8&               6HU   *8              
 UJ   *                ,OH   88               6HU  8&8              
 UJ   **               ,OH   8                6HU  8&               
                   
 VQ    &                /HX  &8*               7KU   &*              
 VQ    8                /HX  &8&               7KU   &&              
        /HX  88*               7KU   &               
 VS  * &                /HX  &88               7KU   &8              
 VS  * 8                /HX  &8                    
        /HX  88               7US  8**               
& V  8*&                           
& V  8*8                / V    *               7 U  8 &              
        / V                    7 U  8 8              
*OQ  & *                           
*OQ  &                  0HW   8*                9DO  *8*              
              9DO  *8&              
*OX  * *                3KH  88&               9DO  *88              
*OX  *                  3KH  888               9DO  *8               
                   








VJ51   'LUHFWLRQDOLW   Target Sequence (5′ to 3′)  3 0   FWL LW  6FRUH  6SHFLILFLW  6FRUH 2II WDUJHW 6LWHV 
      5HYHUVH                                                 LQ &'6  
      )RUZDUG                                                 LQ &'6  
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  DSWHU      RQFOXGLQJ 5HPDUNV DQG )XWXUH 'LUHFWLRQV 
    FRPSUHKHQVLYH LQYHVWLJDWLRQ LQWR WKH SUHFLVH UROH WKDW LQWURQV SOD  LQ    PHURODH ZRXOG 
UHTXLUH WKH V VWHPDWLF UHPRYDO RI LQWURQV DQG DQ DQDO VLV RI WKH HIIHFWV WKHUHRI  ZLWK WKH SRWHQWLDO 
FRQVWUXFWLRQ RI D FRPSOHWHO  LQWURQOHVV VWUDLQ RI    PHURODH  6XFK D VWUDLQ ZRXOG IXUWKHU DOORZ 
LQYHVWLJDWLRQ LQWR WKH SRVVLEOH QRQ VSOLFLQJ IXQFWLRQV RI HDFK VSOLFHRVRPDO SURWHLQ  H[SHULPHQWV 
WKDW FDQQRW FXUUHQWO  EH FRQGXFWHG EHFDXVH HDFK LV UHTXLUHG GXULQJ WKH VSOLFLQJ SURFHVV  7KH 
DELOLW  WR HOXFLGDWH WKH UROH RI VSOLFLQJ LQ    PHURODH YLD JHQRPH ZLGH LQWURQ GHOHWLRQ  KRZHYHU  
KLQJHV RQ WKH IHDVLELOLW  RI HVWDEOLVKLQJ WKH HIILFLHQWO  VFDODEOH &5,635 JHQRPH HQJLQHHULQJ WRRO 
LQ    PHURODH  ,W DOVR IROORZV WKDW VXFK DQ HQGHDYRXU ZRXOG UHTXLUH DQ DFFXUDWH SLFWXUH RI WKH 
LQWURQ ODQGVFDSH RI    PHURODH  DQG VLQFH WKH QXPEHU RI DQQRWDWHG LQWURQV LQ    PHURODH LV 
UHODWLYHO  VPDOO  LW LV HVSHFLDOO  YLWDO WR GHWHUPLQH ZKHWKHU DQ  LQWURQV DUH PLVVLQJ IURP WKH    
PHURODH DQQRWDWLRQ  7KH SXUSRVH RI WKLV WKHVLV ZDV WZRIROG  ILUVW  WR LQYHVWLJDWH WKH IHDVLELOLW  RI 
XVLQJ WKH &5,635 V VWHP WR IDFLOLWDWH JHQH HGLWLQJ LQ    PHURODH  DQG VHFRQG  WR DVFHUWDLQ 
ZKHWKHU    PHURODH SRVVHVVHV DQ  XQDQQRWDWHG RU PLVDQQRWDWHG LQWURQV  
      5,635 LQ    PHURODH 
  )URP D FRPSXWDWLRQDO SUHGLFWLRQ VWDQGSRLQW  WKH 6  S RJH HV &5,635 &DV  V VWHP 
DSSHDUV WR EH ZHOO VXLWHG WR WKH IDFLOLWDWLRQ RI LQWURQ GHOHWLRQV  DV ZHOO DV RWKHU JHQRPLF HGLWLQJ  
LQ    PHURODH  7KH total number of 5′ 1** 3′ PAM sites within WKH    PHURODH QXFOHDU JHQRPH 
ZDV IRXQG WR EH     PLOOLRQ  2Q DYHUDJH  WKHUH LV D SRWHQWLDO &5,635 &DV  WDUJHWLQJ VLWH IRU 
HYHU      ES LQ WKH    PHURODH JHQRPH  DQG WKH QXPEHU RI LQWURQLF 3 0 VLWHV UDQJHV IURP   WR 
    SHU DQQRWDWHG LQWURQ  )XUWKHUPRUH  LQ WKH SURFHVV RI FRGRQ RSWLPL]LQJ &DV   D 
FRPSUHKHQVLYH FRGRQ XVDJH WDEOH ZDV FRQVWUXFWHG IRU    PHURODH EDVHG RQ           FRGRQV 
DFURVV       QXFOHDU FRGLQJ VHTXHQFHV  
    
 
  ,QLWLDO HIIRUWV WR HVWDEOLVK WKH &5,635 &DV  V VWHP LQ    PHURODH  E  LQWURGXFLQJ DOO RI 
WKH QHFHVVDU  HOHPHQWV RI D &5,635 V VWHP DV 51  PROHFXOHV  L   LWUR WUDQVFULEHG &DV  DQG 
VJ51 V  YLD 3(* PHGLDWHG WUDQVIRUPDWLRQ  ZHUH XQVXFFHVVIXO  7R WKH EHVW RI P  NQRZOHGJH  
WUDQVIRUPLQJ 51  LQWR    PHURODH KDV QRW EHHQ DWWHPSWHG SUHYLRXVO   DQG LW LV SRVVLEOH WKDW RQH 
RI WKH IDFWRUV DVVRFLDWHG ZLWK WKH WUDQVIRUPDWLRQ SURFHVV  IRU H[DPSOH  WKH ORZ S+  PD  SURYH WR 
EH D KLQGHUDQFH IRU WKH 3(* PHGLDWHG GHOLYHU  RI 51  LQWR    PHURODH  
  , WXUQHG WR D GLIIHUHQW VWUDWHJ   QDPHO  WR LQWHJUDWH &DV  LQWR WKH    PHURODH JHQRPH WR 
HQVXUH WKDW WKH JHQH ZDV SUHVHQW DQG H[SUHVVHG  7R WKDW HQG  , KDYH VXFFHVVIXOO  GHYHORSHG D 
VWDEOH DQG LQGXFLEOH  &DV  H[SUHVVLQJ VWUDLQ RI    PHURODH  ,Q WKH SURFHVV RI GRLQJ VR  LW ZDV 
IRXQG WKDW D VKRUWHU     ES  3   SURPRWHU  DV RSSRVHG WR WKH FRPPRQO  XVHG     ES  ZDV 
FDSDEOH RI GULYLQJ WKH H[SUHVVLRQ RI D KHWHURORJRXV JHQH  
  7KLV VHW WKH IRXQGDWLRQ IRU WKH ILQDO WHVW RI WKH &5,635 &DV  V VWHP  QDPHO  WR LQWURGXFH 
VJ51 V LQWR WKH &DV  H[SUHVVLQJ VWUDLQ LQ RUGHU WR WHVW ZKHWKHU &DV  LV IXQFWLRQDO LQ    PHURODH  
&R RSWLQJ WKH 8  DQG W51  SURPRWHU V VWHPV  VJ51  H[SUHVVLRQ SODVPLGV ZHUH FRQVWUXFWHG IRU 
3(* PHGLDWHG WUDQVIRUPDWLRQ DQG WUDQVLHQW H[SUHVVLRQ LQ    PHURODH  7KH DLP ZDV IRU WKH 
H[SUHVVLRQ SODVPLGV WR JHQHUDWH WKH VJ51 V L   L R VR WKDW WKH  FRXOG DVVRFLDWH ZLWK WKH &DV  
SURWHLQ SURGXFHG LQ WKH &DV  H[SUHVVLQJ VWUDLQ RI    PHURODH DQG WDUJHW LW WR WKH DSSURSULDWH 
ORFXV IRU FOHDYDJH  :KLOH DOO RI WKH QHFHVVDU  FRPSRQHQWV RI WKH &5,635 &DV  V VWHP ZHUH 
SUHVHQW  WKH GHVLUHG FOHDYDJH HYHQW GLG QRW RFFXU  DQG WKH ILQDO WHVW ZDV WKHUHIRUH XQVXFFHVVIXO  
 V D UHVXOW  WKH IHDVLELOLW  RI XVLQJ WKH &5,635 V VWHP WR IDFLOLWDWH JHQH HGLWLQJ LQ    PHURODH  
DOEHLW SURPLVLQJ  UHPDLQV WR EH FRQILUPHG E  IXWXUH ZRUN  
  7KH QLWUDWH PHGLD XVHG WR LQGXFH WKH H[SUHVVLRQ RI &DV  PD  EH KDYLQJ XQIRUHVHHQ 
HIIHFWV RQ WKH DELOLW  RI &DV  DQG RU HQGRJHQRXV '1  UHSDLU SDWKZD V WR IXQFWLRQ SURSHUO   7KH 
    
 
1,5 SURPRWHU FRXOG EH UHSODFHG ZLWK WKH FRQVWLWXWLYH  3   SURPRWHU VR DV WR REYLDWH WKH QHHG 
IRU QLWUDWH PHGLD  7KH SXUSRVH RI WKH 1,5 SURPRWHU  WR VHUYH DV DQ RQ RII VZLWFK IRU &DV   FRXOG 
EH UHSODFHG E  XVLQJ LQFXEDWLRQ WHPSHUDWXUH DV D PHDQV RI FRQWURO  VLQFH 6  S RJH HV &DV  LV 
UHQGHUHG LQDFWLYH L   L R IURP     & DQG DERYH  0RXJLDNRV  %RVPD  HW DO          
  ,W LV XQNQRZQ ZKHWKHU WKH H[SUHVVLRQ SODVPLGV DUH VXFFHVVIXOO  JHQHUDWLQJ WKH VJ51 V L  
 L R DV LQWHQGHG  VLQFH VDLG H[SUHVVLRQ ZDV QRW YHULILHG  7R WKH EHVW RI P  NQRZOHGJH  QHLWKHU 
WKH    PHURODH 8  SURPRWHU QRU DQ  RI WKH    PHURODH W51  SURPRWHUV KDYH EHHQ XVHG LQ 
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